and then characterized regarding their appearance, size and structure using microscopic techniques and X-ray diffraction.
Introduction
Nanostructured ZnO materials have received broad attention due to their distinguished performance in electronics, optics and photonics. In the last few decades, study of one-dimensional (1D) materials has became a leading edge in nano-science and nanotechnology. With reduction in size, novel electrical, mechanical, chemical and optical properties are introduced.
Nano-wire-like structures are the ideal system for studying the transport process in 1D confined objects, which are of benefit not only for understanding the fundamental phenomena in low-dimensional systems, but also for developing new generation nano-devices with high performance.
ZnO is a key technological material. The lack of a centre of symmetry in wurtzite, combined with large electromechanical coupling, results in strong piezoelectric and pyroelectric properties and the consequent use of ZnO in mechanical actuators and piezoelectric sensors. In addition, ZnO is a wide band-gap (3.37 eV) compound semiconductor that is suitable for short wavelength optoelectronic applications. The high exciton binding energy (60 meV) in ZnO crystal can ensure efficient excitonic emission at room temperature and room temperature ultraviolet (UV) luminescence has been reported in disordered nanoparticles and thin films. ZnO is transparent to visible light and can be made highly conductive by doping. ZnO is a versatile functional material that has a diverse group of growth morphologies, such as nanobelts, nanowires, nanocages, nanocombs, nanosprings, nanorings and nanohelixes. precursor concentrations in aqueous solutions as presented in Table 1 . All deposited materials were studied using scanning electron microscopy (SEM), energy dispersive X-ray spectroscopy (EDX) and attenuated total reflectance (ATR) Fourier transform infrared spectroscopy (FT-IR) and X-ray diffraction (XRD). SEM and EDX characterization were performed using a JEOL JSM 6362LV electron microscope equipped with an EDAX INCA X-act Oxford Instrument detector. SEM surface characterization was performed in low vacuum (3-12 Pa) without any sample preparation while EDX characterization and elemental mapping were performed in high vacuum. Elemental mapping of the sample surface was also collected at magnification  10000 and using large acquisition times (more than 80000 counts) for an accurate definition of surface points.
The instrument used for FT-IR characterization is a spectrometer fitted with an ATR module manufactured by Shimadzu. For XRD characterization was used a D8 Discover XRD system from Bruker.
Results and discussions
Crystalline ZnO was successfully deposited onto both kinds of textile substrates. SEM characterization for the samples prepared on both kinds of substrates from the three different precursor concentrations is presented in Figures 1 and 2 . Characterization by SEM and XRD shows that 0.05 M precursor concentration is the optimum for highly crystalline ZnO growth. EDX characterization proved that ZnO coat the fiber surface. Due to low conductivity of textile coated samples, accurate elemental composition could not be achieved. ATR-FTIR proved that the textile substrate does not undergo any degradation during the deposition of ZnO. The characteristic absorption bands for ZnO are present in the spectra but are fairly week therefore no quantitative estimations can be made.
